MVSAMD316. 01
Page 1 of 12

Center for Veterinary Biologics
and
Nati onal Veterinary Services Laboratories
Testing Protocol

Suppl enental Assay Method for the Titration of Canine
Parvovirus in Cell Culture

Dat e: Decenber 22, 1999
Super sedes: August 1, 1987
Number : MVSAMD316. 01
St andard Requi renent: 9 CFR, Part 113.317
Cont act Person: Larry R Ludemann (515) 663-7264
Marsha J. Hegl and (515) 663-7659
Approval s:
Date:
Linn A. W1 bur, Head/ Team Leader
Mammal i an Virol ogy Section
Dat e:

Ann L. Wegers, Quality Assurance Manager

/s/ Randall Levings Dat e: 12/ 22/ 99

Randal | L. Levings, Director
Center for Veterinary Biologics-Laboratory

United States Departnent of Agriculture
Ani mal and Pl ant Health I nspection Service
P. O Box 844
Ames, A 50010

Mention of trademark or proprietary product does not constitute a guarantee or
warranty of the product by USDA and does not inply its approval to the exclusion of
ot her products that may be suitable.



CVB/ NVSL
Testing Protocol

Suppl enent a

in Cell Culture

Tabl e of Contents

1

| nt roducti on

1.1 Background
1.2 Keywords

Materi al s

2.1 Equipnent/instrunentation
2.2 Reagents/supplies

Preparation for the test

wwww
A WN B

Preparation of the sanple

Perf ormance of the test

Interpretation of the test results

Report of test results
Ref er ences

Summary of revisions

Personnel qualifications/training
Preparation of equi pment/instrunmentation
Preparation of reagents/control

MVSAMD316. 01
Page 2 of 12

Assay Method for the Titration of Canine Parvovirus

pr ocedur es



1

2.

CVB/ NVSL MVSAMD316. 01
Testing Protocol Page 3 of 12

Suppl enental Assay Method for the Titration of Canine Parvovirus
in Cell Culture

| nt roducti on
1.1 Background

Thi s Suppl emental Assay Method (SAM is an in vitro test

met hod for assaying nodified-live canine parvovirus (CPV)
vaccines for viral content. The nethod uses the Crandall
feline kidney (CRFK) cell line as the test system Presence
or absence of CPV is determ ned by staining inoculated cel
cultures by an indirect fluorescent antibody (IFA)

t echni que.

1.2 Keywords
Canine_parvpvirps; CPV; | FA, potency test; TCl Ds; viral
titration; in vitro
Materi al s
2.1 Equipnent/instrunentation
2.1.1 Incubator,?! 36° £ 2°C, high humdity, 5 = 1% CG;

(CQO, i ncubator) neeting the requirenments of the current
ver si on of |GDOCSOP004

2.1.2 Incubator,? 36° + 2°C, aerobic
2.1.3 Water bath,® 36° + 2°C

2.1.4 Mcroscope,* ultraviolet (UV) |ight
2.1.5 Vortex m xer®

2.1.6 Mcropipettor,® 200 pl with tips’

1 Mbdel 3336, Formm Scientific, Inc., P.O Box 649, Marietta, OH 45750 or equival ent

2 Model 2, Precision Scientific, 3737 West Cortland St., Chicago, |IL 60647 or equival ent

3 Cat. No. 66648, Precision Scientific or equivalent

4 Model BH2, O ynmpus Anerica, Inc., 2 Corporate Ctr. Dr., Melville, NY 11747 or equival ent

5 Vortex-2 Genie, Mdel G560, Scientific Industries, Inc., 70 Orville Dr., Bohemia, NY 11716
or equival ent

6 Cat. No. P-200, Rainin Instrument Co., P.O Box 4026, Mack Rd., Wburn, MA 01801-4628 or
equi val ent

7 Cat. No. YE-3R Analytic Lab Accessories, P.O Box 345, Rockville Centre, NY 11571 or
equi val ent
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2.1.7 Mcroscope slide glass staining dish with rack
(gl ass staining dish)?

2.2 Reagents/supplies
2.2.1 CPV Reference,® KB5 strain

2.2.2 CRFK cell culture, free of extraneous agents
as tested by the Code of Federal Regul ations,
Title 9 (9 CFR

2.2.3 Feline panl eukopenia virus antiserunt! (FPV
Anti serum

2.2.4 Mnimm essential nedi um ( MEM

2.2.4.1 9.61 g MEMwith Earle’ s salts w thout
bi car bonat e*?

2.2.4.2 2.2 g sodium bi carbonat e ( NaHCG;) 13

2.2.4.3 Dissolve with 900 m dei oni zed wat er
(DW.

2.2.4.4 Add 5.0 g lactal bum n hydrol ysate or
edam ne* to 10 mM DW Heat to 60° £ 2°C until

di ssolved. Add to Section 2.2.5.3 with constant
m Xi ng.

2.2.4.5 QS. to 1000 M with DW adjust pHto
6.8-6.9 with 2N hydrochloric acid (HO ).

2.2.4.6 Sterilize through a 0.22-pmfilter.?

8 Cat. No. 121, Shandon Lipshaw, 171 Industry Dr., Pittsburg, PA 15275 or equival ent

9 Seed quantities available upon request fromthe Center for Veterinary Biol ogi cs-Laboratory
(CvB-L), P.O Box 844, Anes, |A 50010 or equival ent

10CcCL- 94, American Type Culture Collection, 12301 Parklawn Dr., Rockville, MD 20852-1776

llRef erence quantities avail abl e upon request fromthe CVB-L or equival ent

12Cat. No. 410-1500EF, Life Technol ogies, Inc., 8400 Hel german Ct., Gaithersburg, MD 20884 or
equi val ent

13Cat. No. S-5761, Sigma Chemical Co., P.O Box 14508, St. Louis, MO 63178 or equival ent

14 Edami ne, Cat. No. 59102, Sheffield Products, P.O Box 630, Norwi ck, NY 13815 or equival ent

15Cat. No. 9535-01, J.T. Baker, Inc., 222 Red School Ln., Phillipsburg, NJ 08865 or equival ent

16Cat. No. 12122, Gel man Sciences, 600 S. Wagner Rd., Ann Arbor, M 48106 or equival ent
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2.2.4.7 Aseptically add:
1. 25 units/m penicillin?’
2. 50 pg/m gentamcin sul fate®
3. 100 pg/m streptomycin®®

2.2.4.8 Store at 4° + 2°C

2.2.5 Gowh Medium
2.2.5.1 920 ml of MEM
2.2.5.2 Aseptically add:

1. 70 mM gamma irradi ated fetal bovine serum
(FBS)

2. 10 m L-glutam ne?
2.2.6 Dul becco’s phosphate buffered saline (DPBS)
2.2.6.1 8.0 g sodiumchloride (NaC )2
2.2.6.2 0.2 g potassiumchloride (KO )2

2.2.6.3 0.2 g potassi um phosphate, nonobasi c,
anhydr ous (KHPQ,) %8

2.2.6.4 0.1 g magnesi um chl ori de, hexahydrate
(Myd 2+ 6H,0) 24

2.2.6.5 Dissolve reagents with 900 m DwW

17Cat. No. 0049-0530-28, Schering Laboratories, 2000-T Galloping Hill Rd., Kenilworth, NJ
07033 or equival ent

18Cat. No. 0061-0464-04, Schering Laboratories or equival ent

19Cat. No. S-9137, Sigma Chemical Co. or equival ent

20 - gl ut ami ne-200 mM (100X), liquid, Cat. No. 320-503PE, Life Technol ogies, Inc. or equivalent

2lcat. No. 3624-01, J.T. Baker, Inc. or equival ent

22Cat. No. P217-500, Fisher Scientific Co., 2000 Park Ln., Pittsburg, PA 15275 or
equi val ent

23Cat. No. 3246-01, J.T. Baker, Inc. or equival ent

24Cat. No. MB3-500, Fisher Scientific Co. or equival ent
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2.2.6.6 Dissolve 1.03 g sodi um phosphat e,
di basi ¢, anhydrous (Na,HPO,)?®> with 10 m DW

heat to 60° + 2°C until dissolved; add to
Section 2.2.6.5 with constant m xi ng.

2.2.6.7 Dissolve 0.1 g calciumchloride,
anhydrous (Cal ;)% with 10 i DW add slowy to
Section 2.2.6.6 to avoid precipitation.

.6.8 QS to 1000 M wth DW adjust pHto
-7.3 with 2N HO .

.2
.0

2.2.6.9 Sterilize through a 0.22-umfilter.
2.2.7 d ass slides, 8 chanber?” (Lab-Tek® Slides)
2.2.8 Pol ystyrene tubes, 12 x 75 mt8

2.2.9 Goat anti-cat 1gG (H&L) fluorescein
i sot hi ocyanat e | abel ed conjugate (Anti-cat Conjugate)?°

2.2.10 100% Acet one?°

2.2.11 Tuberculin syringe,* 1 nm and needl e,
20 ga x 1.5 in%

2.2.12 Self-refilling repetitive syringe, 2 nl 3

2.2.13 Pipette, 10 m 3

25Cat. No. 3828-01, J.T. Baker, Inc. or equival ent

26Cat. No. 4225-05, J.T. Baker, Inc. or equival ent

27Cat. No. 177402, Nunc, Inc., 2000 N. Aurora Rd., Naperville, |IL 60563 or equival ent

28Fal con® 2058, Becton Dickinson Labware, 1 Becton Dr., Franklin Lakes, NJ 07417 or equival ent

29Cat. No. 102-015-003, Jackson |nmunoResearch Laboratories, Inc., 872 W Baltinore PiKke,
West Grove, PA 19390 or equival ent

30Cat. No. A18-4, Fisher Scientific Co. or equival ent

3lcat. No. 309602, Becton Dickinson Labware or equival ent

32Cat. No. 250107, Becton Dickinson Labware or equival ent

33\\heat on® Cat. No. 13-689-50C, Fisher Scientific Co. or equival ent

34 Fal con 7530, Becton Dickinson Labware or equival ent
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3. Preparation for the test
3.1 Personnel qualifications/training

Personnel shall have experience in the preparation and
mai nt enance of cell culture as well as in the propagation of
ani mal viruses.

3.2 Preparation of equipnent/instrunentation

3.2.1 On the day of inoculation, set a water bath at
36° + 2°C.

3.2.2 On the day of the IFA test, prepare a humdity
chanber in the aerobic incubator by filling a pan in
the bottomw th DW

3.3 Preparation of reagents/control procedures
3.3.1 Preparation of CRFK Slides

3.3.1.1 Cells are prepared from heal t hy,

confluent CRFK cells, that are naintained by
passing every 3 to 4 days. On the day of test
initiation, add 0.4 m/chanmber of 10>2 to 1054
cells/mM diluted in Gowh Media into all chanbers
of a Lab-Tek® slide. Prepare sufficient Lab-Tek®
Slides to allow 25 wells for controls and 20 wel |l s
for each Test Serial. Incubate at 36° =+ 2°C in a
CO, i ncubator. These beconme the CRFK Sli des.

3.3.1.2 Use seeded CRFK Slides within 4 hr.
3.3.2 Preparation of the CPV Wirking Reference

3.3.2.1 On the day of inoculation, rapidly thaw a
vial of CPV Reference in a 36° = 2°C wat er bath.

3.3.2.2 Wth the self-refilling repetitive
syringe, dispense 1.8 ml of MEMinto each of 7
12 x 75-mm pol ystyrene tubes | abel ed 10! t hr ough
10-7.

3.3.2.3 Wth a mcropipettor, transfer 200 pl of
the CPV Reference to the tube |abeled 10!, m x by
vort exi ng.
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3.3.2.4 Using a new pipette tip, transfer 200 p
fromthe 10! | abel ed tube (Section 3.3.2.3) to
the 102 tube; m x by vortexing.

3.3.2.5 Repeat Section 3.3.2.4 for each
subsequent dilution, transferring 200 pl fromthe
previous dilution to the next dilution tube until
the tenfold dilution series is conpleted.

3.3.3 Preparation of Wrking FPV Antiserum

On the day of the IFA test, dilute FPV Antiserumin
DPBS to the | FA working dilution on the CVB-L Reference
and Reagent Sheet or as determned for that specific
antiserum

3.3.4 Preparation of Wrking Anti-cat Conjugate

On the day of the IFA test, dilute Anti-cat Conjugate
in DPBS to the working dilution according to the
manuf acturer’s recomendati ons.

Preparation of the sanple

3.4.1 The initial test of a Test Serial will be with a
single vial (a single sanple from1 vial). On the day
of inocul ation, rehydrate a vial of the Test Serial by
transferring 1.0 m for a 1-m -dose vaccine, 0.5 m for
1/ 2-m -dose vaccines, etc., of the provided dil uent
into the vial containing the |yophilized Test Serial.
Use a sterile 1.0-m syringe and an 18-ga x 1.5-in
needl e; mx by vortexing. |Incubate for 15 + 5 mn at
roomtenperature (RT) (23° £ 2°C).

3.4.2 Using the self-refilling repetitive syringe,
dispense 1.8 Ml MEMinto each of 6, 12 x 75-mm
pol ystyrene tubes | abel ed 10! t hrough 10-6.
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3.4.3 Wth a mcropipettor, transfer 200 pl fromthe
rehydrated Test Serial vial to the tube | abeled 101
m X by vortexing.

3.4.4 Using a new pipette tip, transfer 200 pl from
the 10! | abel ed tube (Section 3.4.3) to the 102 tube;
m X by vortexing.

3.4.5 Repeat Section 3.4.4 for each subsequent
dilution, transferring 200 pl fromthe previous
dilution to the next dilution tube, until the tenfold
dilution series is conpleted.

4. Perf ormance of the test

4.1 Inoculate 5 chanbers/dilution of a CRFK Slide with

100 pl/chanmber fromdilutions 10¢ through 103 of the Test
Serial. Tip changes are not necessary between each dilution
in a series if pipetting fromthe nost dilute to the nost
concentrated wthin that series (e.g., 10¢ through 1073).

4.2 Inoculate 5 chanbers/dilution of a CRFK Slide with
100 pl/chanmber, fromdilutions 107 through 104 of the CPV
Wor ki ng Ref erence.

4.3 Five uninocul ated chanbers serve as a Negative Cel
Cont r ol

4.4 |Incubate CRFK Slides in a 36° + 2°C CO, i ncubator for
120 + 12 hr.

4.5 Follow ng incubation, decant the nedia fromthe CRFK
Slide and renove the plastic walls by twi sting them away
fromthe CRFK Slide, |eaving the gasket attached to the
sl i de.

4.6 Place the CRFK Slides in a slide rack; place the rack
in a glass staining dish filled with DPBS. Incubate for
15 £+ 5 mn at RT.

4.7 Discard the DPBS; fix the CRFK Slides in 100% Acet one
for 15 £+ 5 mn at RT. Renove and allow to air dry.
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4.8 Pipette 75 £ 25 pl of the Wirking FPV Antiseruminto
each chanber of the CRFK Sli des. | ncubate for 30 + 5 mn in
t he aerobic i ncubator at 36° = 2°C.

4.9 Wash per Section 4.6.

4.10 Pipette 75 = 25 pl of the Wrking Anti-cat Conjugate
into each chanber of the CRFK Sli des. | ncubate for
30 + 5 mMnin the aerobic incubator at 36° + 2°C

4.11 Wash per Section 4.6.
4.12 Rinse the CRFK Slides with DW allow to air dry.

4.13 Read at 100-200X magnification with a UV-Iight
m croscope; exam ne the cell nonolayer for typical CPV
appl e-green nucl ear fl uorescence.

4.13.1 Chanbers containing 1 or nore cells with
specific CPV fluorescence are considered to be
positive.

4.13.2 Results are recorded as nunber of CPV positive
chanbers versus total nunber of chanbers exam ned for
each dilution of a Test Serial and the CPV Wrking
Ref er ence.

4.14 Calculate the 50%tissue culture infective dose
(TCl Dsy) of the Test Serial and the CPV Wrking Reference
usi ng the nmethod of Spearman-Karber as nodified by Finney.

Exanpl e:

103 dilution of Test Seri al
10-4 dilution of Test Seri al
10> dilution of Test Seri al
10-¢ dilution of Test Seri al

5/ 5 chanbers | FA positive
5/ 5 chanbers | FA positive
2/'5 chanbers | FA positive
0/5 chanbers | FA positive
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Spear man- Kar ber cal cul ation of total |FA positive wells
(12), using 5 wells per dilution =1.9 log

Logi, of reciprocal dilution (10-3) = 3.0 log
Logio of reciprocal of dose factor:
0.1 m inoculum= _1

1 m dose 10 = 1.0 log
Tot al =591o

Titer of the Test Serial is 10%° TCl Dy.

nterpretation of the test results
5.1 Validity requirenents:

5.1.1 The calculated TC Dy titer of the CPV Wirking
Ref erence nmust fall within £ 2 standard devi ati ons (SD)
of its mean titer, as established froma m ni num of

10 previously determned titers.

5.1.2 The |l owest inoculated dilution of the CPV
Wor ki ng Reference nust exhibit a 100% positive | FA
reaction (5/5), and the highest (nost dilute) nust
exhibit a negative |IFA reaction (0/5).

5.1.3 The Negative Cell Control must not exhibit any
cytopathic effect, specific CPV fluorescence, or cloudy
medi a that woul d i ndi cate contam nati on.

5.2 If the validity requirenents are not net, then the
assay is considered a NO TEST and nay be retested w thout
prej udi ce.

5.3 If the validity requirenents are net and the titer of
the Test Serial is greater than or equal to the titer
contained in the Animal and Plant Health Inspection Service
(APHI'S) filed Qutline of Production for the product under
test, the Test Serial is considered SATI SFACTORY
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5.4 If the validity requirenents are net, but the titer of
the Test Serial is less than the required mninmumtiter
contained in the APHIS filed Qutline of Production for the
product under test, the Test Serial may be retested in
accordance with the 9 CFR, Part 113. 8.

6. Report of test results

Report results as the TClI Dy, per dose of the Test Serial.

7. Ref er ences

7.1 Code of Federal Regulations, Title 9, Part 113. 317,
U S. Governnent Printing Ofice, 1999.

7.2 Cottral, Gt (Ed.), 1978. Manual of standardized
met hods for veterinary mcrobiology. Constock Publishing
Associ ates, Ithaca, NY. pg. 731.

7.3 Finney, DJ, 1978. Statistical nethods in biological
assay. Giffin, London. 3rd edition, pg. 508.

8. Summary of revisions

Thi s docunent was rewitten to neet the current NVSL/ CVB QA
requirenents, to clarify practices currently in use in the CVB-L,
and to provide additional detail. No significant changes were
made fromthe previous protocol.



